The KRAB zinc finger gene ZNF74 encodes an RNA-binding protein tightly associated with the nuclear matrix.
We previously cloned ZNF74, a developmentally expressed zinc finger gene commonly deleted in DiGeorge syndrome. Here, the intron/exon organization of the human gene and the functional properties of the expressed protein are presented. This zinc finger gene from the transcription factor IIIA/Kruppel family contains three exons. A truncated Kruppel-associated box (KRAB) located at the N terminus of the predicted 64-kDa zinc finger protein is encoded by exon 2. The remainder of the protein including the zinc finger domain as well as the 3'-untranslated region (UTR) is encoded by exon 3. Both 5'-UTR (exon 1) and 3'-UTR contain repetitive Alu elements. In vitro translation of a cDNA encoding the entire ZNF74 coding region produced a 63-kDa protein as determined on sodium dodecyl sulfate-polyacrylamide gel. A bacterially expressed fusion protein shown to bind tightly to 65zinc was used to test the nucleic acid binding properties of ZNF74. By RNA binding assays, ZNF74 was found to bind specifically to poly(U) and poly(G) RNA homopolymers. The restricted binding to these homopolymers and not to poly(A) and poly(C) suggested that ZNF74 displays RNA sequence preferences. RNA binding was mediated by the zinc finger domain. Immunofluorescence studies on transfected cells revealed ZNF74 nuclear localization. The labeling pattern observed in the nuclei clearly excluded the nucleoli. The zinc finger region lacks a classical nuclear localization signal but was found to be responsible for nuclear targeting. Subcellular and in situ sequential fractionations further showed that ZNF74 is associated with the nuclear matrix. The RNA binding properties of this protein and its tight association with the nuclear matrix, a subnuclear compartment involved in DNA replication as well as RNA synthesis and processing, suggest a role for ZNF74 in RNA metabolism.